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Specification 

1. Title of the Invention 
Air battery 

2. What is Claimed is 

1. An air battery using zinc as an active material for 
a negative electrode, atmospheric oxygen as an active 
material for a positive electrode, and an alkali water 
solution as an electrolyte, wherein the number of air holes 
for taking said oxygen into said battery is 0.7 pcs/cm^ 
per effective air electrode area. 

2. An air battery according to Claim 1, wherein the air 
hole diameter is within the range from 0.3jto 1.0 mm. 

3. An air battery according to Claim 1, wherein at least 
two air holes are provided and the distance between said 
air holes is 9 mm or more. 

3. Detailed Description of the Invention 



Industrial Field of Application 

The present invention relates to improvement of an 
air battery and more particularly of an air button battery. 



Prior Art 

An air battery, particularly an air button battery 
has an electric capacity per unit weight or unit volume 
which is larger than that of other battery systems and is 
of a low pollution type, so that it is noticed as a 
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substitute of a mercury battery. 

Fig. 1 shows a cross section view of a general air 
button battery. In this drawing, numeral 1 indicates zinc 
amalgam, 2 a sealing plate, 3 a sealing packing, 4 a 
separator, 5 an air electrode, 6 an air diffusion paper, 
7 a positive electrode case, 8 an air hole, 9 a sealing 
paper, and 10 a porous Teflon film. 

An air battery takes atmospheric oxygen into the 
battery from the air hole and uses it as an active material 
for the positive electrode. For that purpose, it is in 
contact with the outside via the air hole and hence, a 
problem arises that when the sealing paper is taken off, 
the battery performance is reduced under the influence of 
the outside. The two performance reduction factors are 
shown below. 

(1) Evaporation of water in the electrolyte 

(2) Degradation of the electrolyte due to absorption of 
carbon dioxide in the air 

To improve these respects, a measure for controlling 
the air permeability of the porous Teflon film for 
controlling the air permeability with the outside to the 
minimum value for taking in oxygen necessary for electric 
discharge and minimizing the outside effect is taken. 

Problems that the Invention is to Solve 

In the method for adjusting the air permeability of 



the porous Teflon film and minimizing the outside effect 
which is described in the conventional example, 
satisfactory results can be produced in such a use that 
the use period of, for example, a hearing aid is only about 
one month. However, in a pager which is a new use of an 
air battery, the use period is more than 2 months and hence 
the method for adjusting the air permeability of the porous 
Teflon film cannot produce satisfactory results. The 
cause that satisfactory results cannot be produced is that 
in the porous Teflon film corresponding to the use of a 
pager, pores in the film are small and the air permeability 
greatly varies (about 10 times) . 

Means of Solving the Problems 

To solve this problem, according to the present 
invention, the number of air holes is set to 0.7 pcs/cm^ 
per effective air electrode area so as to reduce the effect 
of the outside and the gap between air holes is preferably 
set to 9 mm or more. 

Operation of the Invention 

By use of this constitution, even in a use that the 
use period of a pager or others is more than 2 months, 
sufficient performance can be obtained. 

Embodiment 
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An embodiment of the present invention will be 
explained hereunder. 

The air battery in this embodiment has the same 
constitution as that of the air battery in the conventional 
example shown in Fig. i and only the number of air holes 
and existing location are different. 

Firstly, the air batteries shown in Table 1 are 
prepared using air batteries with an outer diameter of 23 . l 
mm and a height of 3 . 0 mm and they are compared and examined . 

Table 1 



No. of air holes 


No. of air holes per effective air electrode area 


1 


0.31 pc/cm* 


2 


0.63 pc/cm* 


3 


0.94 pc/cm^ 


4 


1.25 pc/cm* 


5 


1.56 pc/cm' 


6 


1.88 pc/cm' 



Note: The effective area of the air electrodes of the air 
batteries used for evaluation is 3.2 cm^ The air holes 
are arranged on the circumference with a diameter of 10 
mm at regular intervals. 

The aforementioned 6 kinds of air batteries are used 
and discharged on the assumption of use of a pager and the 
effects are shown in Fig. 2. The discharge conditions are 
shown below. 
Discharge conditions 

(1) Temperature and humidity: 20*'C, 45% RH 

(2) Discharge current: 0.5 mA 
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(Heavy load characteristic conditi(^s) 
Current: 30 mA 
Loading time : 20 seconds 
Test temperature: ZS'C 

Fig. 3 shows that when the reaction slowly proceeds 
like the effect of the outside, it is not affected by the 
gap between the air holes at all. On the other hand, 

in the case of a reaction accompanied by sudden gas 
movement liJce the heavy load characteristics shown in Fig. 
4, the characteristics are greatly changed by the gap 
between air holes. It is considered that the reason that 
the performance reduction is recognized when the gap 
between air holes is 17 mm is that the gap between air holes 
is too large for the outer diameter of the battery. ^ 

Effects of the Invention 

As obvious from the above explanation, it is the 
optimum conditions for air holes in use of a pager that 
the number of air holes is 0-7 pes per effective air 
electrode area or less and the gap between air holes is 
9 mm or more and the effect that superior discharge 
characteristics are provided is obtained. 
4. Brief Description of the Drawings 

Fig. 1 is a cross sectional view of an air battery 
of this embodiment and a conventional example and Figs. 
2 to 4 are drawings showing discharge curves of air 
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batteries of this embodiment and a conventional example. 



1 


Zinc amalgam 


2 


Sealing plate 


3 


Sealing packing 


4 


Separator 


0 


Air electrode 


6 


Air diffusion paper 


7 


Positive electrode case 


8 


Air hole 


9 


Sealing paper 


10 


Porous Teflon film 
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(57)Abstnct 

PURPOSE' To exhibit excellent discharge characteristics 
by specHytng the number of atr holes per the effective 
area (cm^ of an air etectrode. and setting the 
diameter of each air hole within a speciflc range (mm), 
and setting the distance among the plural air holes at 
more than a predetemiined value. 

CONSTinmON: An air cett is fbrmed by using zinc 1. 
oxygen in air and an allcafine water solution as the 
active material of a negative electrode, the active 
material ol a positive electrode ar>d an electrolyte, 
respectively. The number of mt holes 8 tor allowing 
oxygen into the battery is 0.7 per the eftocttve area (cm^ 
of an air electrode 5. The diameter of each air hole 8 
is 0.3 to 1.0mm. At least more than two air holes 8 are 
provided and the distance between the air holes 8 is 
more than 9mm. The area of each air hole 8 and the 
interval between the air holee 8 are set as mentioned 
above -for the purpose of reducing the iniluenoe of the 
outside. As e resutt. the best c on dition s of the air 
hole 8 are obtained end excellent electrostatic 
cnaracnmoca or Vie av oei are oowneo. 
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